


4-8 1.5 3-6 4.1
8-12 0.8 6-9 3.7

No-till 0-4 1.9 0-3 4.8
4-8 1.7 3-6 4.2
8-12 0.9 6-9 3.8

Organic matter (OM)

In the South, Wood and Edwards (1992) also found increases in organic matter at
the surface using conservation tillage (Table 2).

Table 2. Soil organic matter as affected by 10 year s of tillage management
Hartsdlls fine sandy loam

Tillage Depth oM
System (inches) (%)
Plow 0-2 1.0
2-4 1.0
4-8 1.0
No-till 0-2 1.8
2-4 1.7
4-8 1.0

Dataisfor al crop rotations. corn-wheat cover crop, soybean-wheat cover crop,
and corn-wheat cover crop, soybean and wheat cover crop.

Similar findings were found in Kentucky on a silt loam after five years of
continuous corn. The top two inches of soil had 4.1 % organic matter with no-till
and 2.8 % with the plow system (Griffith et ., 1992).

As soil organic matter increases, soil aggregation isimproved because soil
particles are glued together into larger, more stable aggregates. Thisincreasein
overall aggregation and in the stability of the aggregates, has the following
beneficial effects:

Resistance of soil dispersion

L ess susceptibility to compaction
Improved soil aeration

Better soil drainage

Improved infiltration

L ess susceptibility to soil erosion
Plant emergence

An Indiana study (Griffith et al., 1992) showed after five years of continuous
corn that aggregation in the top 2 inches was increased by 120 % for no-till and 35






Decreased days to emergence by 50%
Decreased days to tassel by 50%
Increased yield by 5 bushelsacre

Fine tuning ridge-till and no-till systems to individual fields increases the range of
adaptability for conservation systemsin conditions that result in cool temperatures
(northern climate and or wetter soils).

Choosing atillage system depends on local soils, climate, and rotation. Many
states (e.g. Ohio and Indiana) have classified soils into tillage management groups
for crops like corn and soybean. Y our local state agronomic specialists will be
able to provide guidance on tillage system selections and planting strategies where
temperature and lack of germination are problems with conservation tillage
systems.

Problems with Disease

Conservation tillage systems leave more residues on the soil surfaces, thus
providing awetter and cooler environment for crop growth conditions. These
conditions may increase, decrease, or not affect plant diseases, depending on the
disease. Diseases that thrive in wet and cooler conditions may become more of a
problem in conservation tillage compared to plow-tillage.

Pathogens that survive in infected crop residue left on the soil surface are
another variable that may increase the potential for diseasesin conservation tillage
systems. These diseases include stem rot, stem and stalk rots, and foliar diseases.
With many of these diseases, continuous cropping in a conservation cropping
system usually increases of frequency incidence (Scott et al., 1992).

Diseases become a problem when you have three variables present. They are
the host, pathogen, and correct environmental conditions. If these conditions
remain favorable for an extended amount of time, the disease severity increases.
Maintaining favorable conditions for plant growth alters disease potentials. Some
weeds and insects are vectors, or provide afavorable environment for pathogens.
Some agronomic management practices that eliminate or reduce disease conditions
(Scott et a., 1992) are:

Crop rotation

Selection of resistant varieties

Use of recommended fungicides at planting

Date of planting (delay if possible during wet and cool conditions)
Insect and weed control

Maintain adequate soil fertility



Problems with Density/Compaction

Untilled soils usualy have higher bulk densities (less pore space) than tilled
soils. Tilled soil will settle with rainfall during the growing season, and by harvest,
will equal that of conservation tillage. Additional compaction results from
mechanical forces from whed traffic, animals and tillage operations under moist
conditions.

Reduced yields will result from attempting to adopt a conservation tillage
system in soils aready compacted without trying to remediate the problem. Many
soils that have been previoudly conventionally farmed have poor structure prior to
adoption of conservation tillage. Because of the poor structure, yields will
probably be reduced as aresult of using conservation tillage.

With continued use of conservation tillage, changes occur in the soil, which
may improve root growth in adenser soil. Asorganic matter increases near the
surface, aggregation and air movement improves. Earthworm burrows and old
root channels remain for roots to find growth pathways.

Even though conservation tillage will reverse some of the degradation of soil
properties caused by tillage, yields may be reduced too substantially to proceed
with conservation tillage prior to alleviating the compacted soil. In-row subsoiling
(strip-tillage) below the restrictive layer (usually below 10 inches) will result in
equal or improved yields using conservation tillage on sandy soils in the Coastal
Plain. Tables 3 and 4 illustrate the effects of in-row subsoiling on cotton lint yields
and bulk density, respectively (Raper et a., 1994).

Table 3. Tillage Treatmentson Cotton Lint yield on a Coastal Plain soil
(sandy loam)

Tillage System Traffic No-Traffic
(yiddinlbgA)  (yiddinlbg/A)

Disk, field cultivateand 815 955

plant

In-row subsoil and plant 974 957

Table 4. Tillage Treatments on Bulk Density at 0-3 inches depth on a Coastal
Plain soil (sandy loam)



Tillage System Traffic No-Traffic
(Bulk density in g/cm®) (Bulk density in g/cm®)

Dis, field cultivateand  1.57 1.42
plant
In-row subsoil and plant  1.41 1.28

Another management practice that reduces compaction isto avoid field
operations when soil iswet. If it istoo wet to plant in a conventiona tillage
system, it is also too wet to plant in a conservation tillage system.

Controlled traffic, keeping whedl traffic in the same row middles, and planting
in last year’ s rows may improve root growth. This practice is especialy effective
when al crops arein rows. When crops or rotations have different wheel spacing,
adjustments may be necessary. Using crop rotations, especially sod-base rotations
and cover crops aso reduces the effects of compaction.

Conclusion

Crop response to conservation tillage (elimination of full-width tillage) is
widely variable depending on climatic factors, soils, and cropping sequence.
Conservation tillage may enhance soil quality by increasing organic metter levels,
improving soil structure, aeration, and infiltration. Soil biological activity is aso
often enhanced. In addition, it can provide an effective solution to reducing
erosion. More residues left on the surface can result in a cooler and wetter
conditions that may cause growth problems due to lack of germination or delayed
growth as aresult of cool temperatures and diseases. Adoption of conservation
tillage may result in a more dense soil; especialy in soils that have been previoudy
degraded by inappropriate tillage and cropping. Adjustments in planting dates,
tillage systems, cropping sequence, knowledge of soil response to different tillage
systems, and the use of non-inversion tillage, i.e., subsoiling or bent leg plows like
paratill, can aid in the success of a conservation tillage system. Cover crops and
sod-base rotations also reduce soil compaction.

This technical note discusses only afew conditions that can be detrimental to
crop growth. Seeyour state's agronomic specialists for ways to improve crop
management regardless of the tillage system.
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